Introduction
Although antimicrobial stewardship programs have demonstrated success in reducing antimicrobial resistance, a wide range in the effect size of interventions to improve antibiotic use has been described. 1, 2 Social and cultural influences, particularly in teaching settings, have been identified as potential barriers to antimicrobial stewardship. [3] [4] [5] [6] [7] [8] For senior clinicians, defensive medicine, poor communication, and a "culture of non-interference" between prescribers can facilitate antibiotic misuse. 5, 8 For physicians-in-training, fear of criticism, fear of individual responsibility, managing one's own reputation, fitting in with the team, and appearing as competent have been identified as obstacles to collaborative antibiotic decision-making. 3 These barriers can discourage participation in antibiotic decision-making and therefore, antimicrobial stewardship. Recognizing the importance of a comprehensive approach to addressing antimicrobial stewardship, we surveyed our practitioners to identify the prevalence of social and cultural barriers to antibiotic decision-making at our institution.
Methods
This study was conducted at a 328-bed, urban teaching hospital. Since no validated survey was available, an online electronic questionnaire (SurveyMonkey; San Mateo, California) was developed to assess the attitudes of physicians-in-training and mid-level practitioners on antimicrobial decision-making with senior clinicians. The questionnaire comprised 8 questions consisting of respondents' demographic characteristics (3 items), frequency of senior clinicians' antibiotic decisionmaking without explanation (1), assessment of self and peer understanding of antibiotic prescribing (2) , and comfort in questioning senior clinicians' decision-making regarding antibiotic therapy (3). Close-ended, 5-point Likert scale and multiple selection questions were used. Senior clinician was used as a relative term to indicate any clinician serving in a supervisory role to the respondent. Nurse practitioners at our institution are supervised by attending physicians who serve as their senior clinicians. See the appendix for the entire survey.
Eligible study participants were all medical residents, medical students, and nurse practitioners practicing at the institution from November 13, 2017, to November 20, 2017, representing a sample size of 132 participants. Investigators verbally invited eligible participants to complete the questionnaire. All participants were informed of the voluntary and anonymous nature of the questionnaire prior to participation. Midway through the study period, an e-mail with a link to the same questionnaire was sent to all remaining eligible participants. The research protocol qualified for exempt institutional review board status. Data analysis was conducted using descriptive statistics.
Results
A total of 86 survey responses were collected. The response rates were 59% (30/51), 71% (50/70), and 55% (6/11) for medical residents, medical students, and nurse practitioners, respectively. The average age of respondents was 29 years old (range: 24-58 years) and 53% (46/86) were female.
When asked "How often do senior clinicians make antibiotic decisions without explaining the rationale?" 70% of medical residents, 78% of medical students, and 83% of nurse practitioners responded with either "Sometimes," "Often," or "All the time." Most medical residents (53%) and nurse practitioners (83%) reported having ever prescribed an antibiotic without understanding the rationale. The percentage of medical residents responding that they had prescribed an antibiotic without understanding the rationale was 75%, 56%, and 38% for postgraduate year 1, postgraduate year 2, and postgraduate year 3 residents, respectively.
When asked "How comfortable do you feel questioning the antibiotic decision-making of senior clinicians?" 17% of medical residents, 42% medical students, and 17% of nurse practitioners responded with either "Somewhat uncomfortable" or "Very uncomfortable." "Fear of offending senior" was the most commonly selected reason for feeling uncomfortable across each responder type (47%, 52%, and 50%, respectively). "Fear of criticism" (43%, 49%, and 0%) and "appearing as competent" (37%, 40%, and 33%) were the next most commonly selected reasons. Table 1 describes the responses by respondent type.
Discussion
Social and cultural factors influencing antimicrobial decisionmaking are increasingly being recognized as barriers to antimicrobial stewardship. [3] [4] [5] [6] [7] [8] In this survey of medical residents, medical students and nurse practitioners at a single teaching hospital, respondents identified that both senior and junior clinicians engage in practices that hinder antimicrobial stewardship. Senior clinicians frequently fail to explain antimicrobial decisions and junior clinicians willingly prescribe antimicrobials without questioning their seniors. These findings were consistent among medical residents of varying experience and nurse practitioners.
A fundamental principle of antimicrobial stewardship is regular reassessment of the need for and appropriateness of therapy. Within teams of clinicians, hierarchical relationships, powerful prescribing norms, and diffusion of responsibility can impede this routine reevaluation. 3 Our findings that junior clinicians were fearful of criticism or offending their senior suggest that these factors are very much applicable to our institution. While further investigation regarding senior clinician perspectives will be necessary to gain a complete understanding of the scope of these barriers, open communication and clearly defined responsibilities for each member of the team are required to remedy the issues identified in this study.
Limitations of this study include that it is a single-center convenience sample vulnerable to social desirability bias.
Caution should be exercised extrapolating these results beyond our institution.
In conclusion, this single-center survey identified considerable gaps in communication between senior and junior clinicians regarding antimicrobial decision-making. Recognizing and addressing these gaps may be critical to promoting culture change and facilitating antimicrobial stewardship.
Appendix Disclaimer
You are being asked to participate in a survey research project entitled "Antibiotic Decision-Making Among Medical Residents, Medical Students and Nurse Practitioners." This survey is anonymous. No one, including the researcher, will be able to associate your responses with your identity. Your participation is voluntary. You may choose not to take the survey, to stop responding at any time, or to skip any questions that you do not want to answer. Your completion of the survey serves as your voluntary agreement to participate in this research project.
Questions regarding the purpose or procedures of the research should be directed to the research investigator. This study has been exempted from institutional review board review in accordance with Federal regulations. 
Survey Questions

